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Greg Kruger, Ph.D.
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Greg Kruger joined University of
Nebraska–
Lincoln as
an assistant
professor and
cropping systems specialist in UNL’s
Department of
Agronomy and
Horticulture at
West Central Research and Extension Center,
North Platte early this year.

Education:
Ph.D. Purdue University, Weed Science, 2010
M.S. Purdue University, Plant Pathology,
2006
B.S. The Ohio State University, Agribusiness
and Applied Economics, 2004

Examples of Current Research/Extension
Programs:
My research revolves around weed
management and crop production agriculture

continued on page 3
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Permanganate Candles Clean
Contamination at Former Cozad Landfill
By Steve Ress,
UNL Water Center

The synergy created from
an experienced researcher mentoring promising and creative
graduate students has resulted
in a seemingly effective and
low-cost solution to groundwater contamination at a former
central Nebraska landfill.
For the past year and a half,
University of Nebraska–Lincoln
soil environmental chemist
Steve Comfort and several of his
Environmental Restoration Science graduate and undergraduate students have been working
at an abandoned landfill near
Cozad to cleanup groundwater contaminated with toxic
trichloroethylene (TCE), a once

Graduate student Mark Christianson of
North Platte shows how paraffin-based
permanganate candles are prepped for
lowering down a borehole at a Cozad landfill
site where groundwater is contaminated with
trichloroethylene (photo by Steve Comfort).
continued on page 10
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The University of Nebraska–Lincoln’s
free water and natural resources seminar series will shed more light on urban stormwater
runoff and global climate change, along with
other topics, when it begins its 14-lecture run
on Jan. 19.

“Our goal is always to give the public and
our students opportunities to hear top local
and national speakers address some of the
more timely water and environmental topics,”
said UNL Water Center assistant director and

watercenter.unl.edu
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Fro m the Act ing Int er im D irect or
Mar k Kuz ila

Water Center has Busy and Prosperous Fall;
Dvorak to Return from Czech Republic in January
The Water Center has been very busy

of the new global
the last three months and I have been very
Water for Food
interested to see and be part of the breadth of
Institute has
activities and initiatives the center is involved
been completed.
in since being named acting interim director
Current plans are
in late August. The breadth of activities and
for that search to
initiatives of the center are the result of the
wrap-up by late
hard work of Bruce Dvorak, Lorrie Benson,
spring of next
Rachael Herpel, Trish Liedle, Duane Mohlyear (2011), with
man, and Steve Ress.
the Water Center
I plan to remain in this position until
director’s search likely to begin soon after that.
the end of the current semester, in December.
Nonetheless, the work of the Water CenInterim director Bruce Dvorak plans to return ter hasn’t slowed and we have had a very active
to the Water Center from faculty developlate summer and fall.
ment leave at VŠCHT (Institute of Chemical
We participated in the UNL School of
Technology) in Prague, Czech Republic in
Natural Resources’ “Naturepalooza” at UNL’s
January. Bruce is on a Fulbright Scholarship,
Morrill Hall, which was a wonderful event for
teaching graduate coursework and particiexposing the public to the variety of natural
pating in research projects as part of their
resources programs and opportunities for
water treatment technology faculty. He also
students embodied within SNR.
participated in Stockholm World Water Week
Our back-to-back, one-day each Greater
activities while in Europe. He should be home Platte River Research Symposium and Water
in Nebraska by mid-December.
Law Conference on October 6 and 7, held
It appears that the search for a new,
in conjunction with the U.S. Geological
permanent director of the Water Center will
Survey’s Nebraska Water Science Center and
begin after the search for an executive director the NU College of Law, were huge successes.
Post-event surveys seemed to
confirm that they well fulfilled
participant expectations and
delivered the broad-range
of information they came to
hear. Congratulations on planning both these events clearly
goes to Water Center assistant
director Lorrie Benson, who
brought them off seamlessly
and worked tirelessly to bringin the right slate of speakers
UNL Water Center assistant director Lorrie Benson
and poster presenters for both
demonstratesthe “Water Machine” at September’s
events.
Naturepalooza, which was held at the Nebraska State
Museum’s Morrill Hall (photo by Rachael Herpel).

continued on page 13
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Chris L. Thompson
Chris Thompson is a research economist in the University of
Nebraska–Lincoln Department of Agricultural Economics and has been
with the department for three years.

Education:
Bachelors Degree, Stephen F. Austin State University, Agribusiness,
2005.
Masters Degree, Utah State University, Applied Economics, 2007.
Ph.D. University of Nebraska, Natural Resources, 2007-present.

Examples of Current Research:
My research interests focus on the ability to apply solid, pragmatic,
economic research to Nebraska’s water issues. My research is centered
on one main project, the “Water Optimizer” which is the portrayal of a
crop water response production function which has been incorporated
into a computerized net return calculator for farm and policy decision
making concerning optimal water use when agriculture producers are
faced with limited water supplies. Developed by UNL’s Derrel Martin
and Ray Supalla, Water Optimizer has evolved to allow our group to
investigate multiple economic questions regarding Nebraska’s water
supplies. My responsibilities include maintenance, construction, expansion, and use and interpretation of Water Optimizer.

Using Water Optimizer has led
me to investigate complementary areas
of research, such as cap and trade as a
groundwater management tool, cropping pattern risk analysis and weather
derivatives.
My cap and trade research consists of developing a new multi-field
version of Water Optimizer, and using it to analyze the feasibility of
trading irrigation water in Nebraska. Results have shown that allowing trading of water will increase economic gains for producers and
will also reduce costs of reducing consumptive use when compared to
scenarios that do not allow trading.
My risk analysis research is also complementary to Water Optimizer. This research uses Water Optimizer and rainfall patterns to analyze
risk concerning producer choices about cropping patterns when faced
with limited water. In many areas of Nebraska, when faced with limited
supplies, deficit irrigation becomes the economic optimum. However, some producers view this as a risky choice if rainfall is lacking.
Preliminary analysis shows that it involves about the same amount
of downside risks; other cropping patterns will not take advantage of
above average rainfall as deficit irrigation will. Thus, leaving potential
net return gains from excess rainfall unrealized.
continued on page 11

Greg Kruger, Ph.D. continued from page 1
and providing field-based research, which addresses current issues in
pest management, soil fertility, aboitic stress management, and other
production factors.
I enjoy investigating impact of herbicide resistance traits and
other pest management tools, impact of environmental variability and
interactions between multiple factors within cropping systems. I am
also interested in working on sustainability and economic feasibility of
agronomic management practices.
My research revolves around maximizing yield and profitability in
various cropping systems as well. I want my research to reflect “realworld” problems and solutions, which growers can use to be more
sustainable.

Research:
— Variety Trials
— Spray Application Technology including but not limited to drift
mitigation and pesticide efficacy
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— Pesticide Resistance
— Drought Stress Effects on Crops/Drought Effect Mitigation/
Drought Tolerance, etc.

Extension:
— Cropping Systems (Corn, Soybean, Wheat, Sorghum, Sunflower)
— Variety Trials
— Pesticide Applications
— Pesticide Resistance Management

Examples of Past Research/Extension Programs:
Herbicide resistant weeds
Root-knot nematode management
continued on page 11
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2011 Water Tour Focuses on Ogallala Aquifer
By Steve Ress, UNL Water Center

It won’t be a Nebraska or adjoining
state river basin that will get the attention of
next summer’s water and natural resources
tour. The focus instead will be the Ogallala
Aquifer.
Though an agenda and dates have not yet
been set, the 2011 installment of the annual
tour, sponsored in part by UNL’s Institute
of Agriculture and Natural Resources and
Water Center, will key its speakers, topics and
stops to issues revolving around the Ogallala
Aquifer.
“We’ve covered a lot of aquifer topics
in past tours, but we’ve never devoted a full
tour to it,” said organizer, tour host and retired
UNL senior lecturer Mike Jess.
Considering it is one of the largest
aquifers in the world, covering an area of
about 174,000 square miles in parts of eight
states, and is relied upon heavily for irrigated
agriculture, drinking water and other uses,

there won’t be any trouble finding things to
talk about.
“It’s early in the planning process and the
steering committee is looking at lots of possibilities for the tour,” Jess said.
Among those are possible stops at Sherman and Calamus Reservoirs, an NPPD wind
farm near Ainsworth, talks at the Ainsworth
Irrigation District, a bottled water facility on
Long Pine Creek, the Fort Niobrara Refuge,
Merritt Reservoir and Falls, Sand Hills Golf
Course and others.
An afternoon of tubing the scenic Niobrara River could be in the offing, as well.
Committee members will look into the
possibility of basing the tour in one location,
possibly Valentine, to avoid participants having to repack bags each morning.
“The Sandhills are always a great place to
tour, the challenge is finding food and lodging
to accommodate a large group,” said Jess.

The most likely tour time is in July, but
dates haven’t yet been selected.
The Ogallala Aquifer underlies parts
of South Dakota, Nebraska, Wyoming,
Colorado, Kansas, Oklahoma, Texas and
New Mexico and about 27 percent of the
irrigated land in the United States overlies
it. The Ogallala, also known as the High
Plains Aquifer, yields about 30 percent of the
nation’s groundwater used for irrigation and
provides drinking water to 82 percent of the
people who live within its boundaries.
Central Nebraska Public Power and
IrrigationDistrict, Kearney Area Chamber
of Commerce, Gateway Farm Expo and
otherscosponsor the tour.
For updates on tour planning,
agenda and dates, keep an online eye on
watercenter.unl.edu online.

New Web Portal Focuses on Republican River Basin
By Kelly Helm Smith, National Drought Mitigation Center, UNL

Informed discussion about water supply
and drought along a contested river just got
a little easier, thanks to a new education and
decision-support website, the Republican
River Basin Water and Drought Portal.
The National Drought Mitigation Center
(NDMC), based in the School of Natural
Resourcesat the University of Nebraska–
Lincoln, led development of the portal in
collaborationwith Nebraska’s Lower, Middle,
and UpperRepublicanNatural Resources
Districts (NRD).
“I personally find it an extraordinary
source of current and relevant information
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A wintery view of the Republican River, near Red
Cloud (photo by Steve Ress)

continued on page 12
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The Center Pivot Water Conservation Project
By Chuck Burr, UNL Extension Educator

The Center Pivot Water Conservation
Project (CPWCP) is jointly sponsored by
University of Nebraska–Lincoln Extension,
Nebraska Department of Natural Resources,
Nebraska Environmental Trust Fund and
four Nebraska-based commercial center
pivot manufacturers (Valley Irrigation,
Reinke Manufacturing, T-L Irrigation, and
Zimmatic).
CPWCP is a three-year statewide
educational program focusing effort in both
the Republican River basin and Platte River
basin upstream from Kearney. Primary
project goal is to deliver an educational
program to maximize the benefit available
from constrained water supplies.
We can realize our goal by helping
producers using center pivots achieve
maximum efficiency from their irrigation
systems. CPWCP is directed by UNL
Extension Educator Chuck Burr.
A primary project emphasis is reaching
new audiences. With programs promoted
and hosted by pivot manufacturers’ dealer
networks, many participants have been first
time attendees to UNL Extension irrigation
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University of Nebraska–Lincoln

management programs. At several programs,
only 10 percent of attendees had been to a
previous Extension irrigation program.
In the project’s first two years,
information has been presented to more
than 2,500 pivot irrigators at 42 educational
programs. Additionally, information
was presented to pivot dealers and sales
representatives at 11 programs. Information
has been presented at three educational
levels: Introductory modules address basic
principles for efficient irrigation such as soil
and water management, evapotranspiration
(ET), application uniformity and efficiency;
intermediate modules include hands-on

instruction on soil water measurement, ET
measurement and estimation, measuring
application efficiency and uniformity, putting
together an integrated water management
system, and monitoring and updating water
management systems; advanced modules will
be presented in year three and will focus on
technology issues like state-of-the-art sensing,
decision-making tools, control technology,
and whole-farm and multi-year water
management.
Surveys were sent to 107 irrigators (of
which 40 were returned) who participated in
first year educational events asking if they had
made any changes in irrigation management
as a result of attending one of the pivot project
educational programs.
Respondents’ farm/manage almost 65,000
acres. They indicated saving just over two
inches per acre for a total pumping reduction
of 131,000 acre-inches and a savings of
$545,000 annually. Since a return rate of 37
percent is high enough to represent all who
attended year one programs, it is estimated
all participants farm/manage 185,000 acres
and reduced pumping by 374,286 acre-inches,
saving $1.55 million annually.
For more on CPWCP and how to get the
most from your irrigation water, go to http://
water.unl.edu/pivotproject
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The Eternal Flame and the Grandfather Clock
By Alan S. Kolok, Ph.D., Aquatic Toxicologist, Department of Biology, UNO; Department of Environmental,
Agricultural and Occupational Health, UNMC

I’ve never liked the term ‘emerging
contaminants’.
The verb emerging suggests an ongoing
process, as if these contaminants were bursting onto the toxicological radar screen for
the first time. In reality, the field of emerging
contaminants is entering adolescence, if not
adulthood. In fact, over the last few years, a
number of retrospective articles have been
published focusing on where the field has
been and where it’s going. Reading these helps
put our research in Nebraska on emerging
contaminants into
larger perspective.
I
recently
reread one
of these retUNO environmental
toxicologist Alan Kolok.
rospectives
written by
J.P. Sumpter and A.C. Johnson in the United
Kingdom and published in the Journal of Environmental Monitoring. Sumpter’s interdisciplinary research group has documented estrogenic activity in many of England’s waterways
and the subsequent feminization of fish.
In fact, hydrological models suggest that
approximately one-third of all river reaches in
England and Wales contain estrogenic activity
in excess of 1 ng/L, a magnitude sufficient to
feminize fish.
The culprit responsible is discharge from
wastewater treatment plants that do not have
adequate biological activity (i.e., microbial
metabolic activity) to sufficiently digest the

6

active estrogenic compounds into their benign metabolites.
Given that 20 million live in England, a
country smaller than Nebraska, it may not be
surprising that wastewater treatment plant
effluent is a major source of surface water
contamination.
The release of estrogenic compounds
from wastewater treatment plants has become
axiomatic within the field of environmental
endocrine disruption. The chain of events
from wastewater treatment plant effluent to
a release of estrogenic compounds into the
environment to feminization of female fish
has been found in scores, if not hundreds, of
field studies.
It has been documented in fresh water
and marine systems, and has been found in
the wastewater discharge of smaller towns
and larger cities. It has been documented
downstream of some of Nebraska’s wastewater treatment plants, as well.
Of particular note is the continuous release of effluent from the treatment
plant. Poetically, Sumpter characterizes the
discharge from wastewater treatment plants
as a perpetual plume, or ‘eternal flame’, of
discharge trailing off downstream in the local
waterway. Plume dimensions will vary over
time, but the plume’s presence is 24/7 and
aquatic organisms living downstream will
be continuously immersed in a cocktail of
exogenous estrogenic compounds.
Within the field of emerging contaminants, there are other well-established
examples of endocrine disruption, however
one can argue that the feminization of fish

downstream from wastewater treatment
plants is indeed the gold standard. Despite
the fact that a decade or more of research
has been needed to elucidate this relationship, I would argue that researchers have
harvested the low hanging fruit, leaving only
the more difficult cases of environmentally
relevant endocrine disruption for the rest of
us to deal with.
The key here is the perpetual plume
of ‘fresh’ discharge effluent being released.
While chemicals within the plume will
change over time, there will nevertheless
be a continuous flow of biologically active
compound past any animal living downstream of the discharge pipe.
But what happens if the outflow is not
continuous? In that case the issue becomes
much more complicated. In a discontinuous, or episodic, event the sediment bed
can first act as a sink, absorbing significant
amounts of the biologically active compounds. Once the primary pulse of contaminated water has moved downstream,
the sediment can then act as a source, releasing the biologically active compounds back
into the water.
Of course in the episodic exposure
outlined above, the degree to which the
sediment can sequester and release a
compound will vary depending upon the
chemical nature of the compounds involved.
Furthermore, the compounds held by the
sediment bed may be metabolized by the
resident bacteria, and released in a different
form than what was originally absorbed.
Rather then the bold image of an

FALL 2010 • WATER CURRENT

eternal flame, episodic exposure may be better conceptualized as
a grandfather clock, in which the rapid winding of the spring (the
episodic loading event) leads to a long term, but low level release of
the stored energy (the delayed release of the compound from the
sediment over time).
In Nebraska, surface runoff may be a more important source
of emerging contaminants then the discharge from wastewater
treatment plants. Surface runoff, the water flow that can occur after
snowmelt or rainstorms, will be episodic, and can wind the clock,
as it were, loading the sediments with contaminants that can be released gradually over longer time periods, and perhaps in different

2010 Seminars

metabolic forms. Indeed, my laboratory has documented cases
in Nebraskan waterways, in which the steroidal activity emanates
from the sediment rather from the surface waters.
It is easier to understand a continuous exposure, as opposed
to one that is episodic. Nevertheless, in Nebraska the loading of
emerging contaminants into local waterways may very well be
primarily an episodic, rather than a continuous, event. Understanding these events will not be easy, and it will be some time in
the future before a retrospective article, such as that authored by
Sumpter and Johnson, can be written.

continued from page 1

seminar organizer Lorrie Benson. “One of the
very best things about this series is that they’re
always free and people can look through the
list and pick and choose which lectures they
want to attend.
“We think each of them is a good reason
to get out on a cold winter day or a wet early
spring day.”
The lecture series, sponsored by the UNL
Water Center, begins Jan. 19 and continues
each Wednesday afternoon through April 27,
except March 23, which is during UNL Spring
break. Lectures are 3:30 to 4:30 p.m., in the
first floor auditorium of Hardin Hall, northeast corner of N. 33rd and Holdrege Sts, UNL
East Campus, Lincoln.
Not all speakers and topics in the 14-lecture series had been set when this issue of
the Water Current went to press. A final slate
of speakers and topics will soon be available
online at watercenter.unl.edu.
Stormwater runoff experts from across the
country will deliver several of the lectures. Their
talks are being sponsored in part by UNL Exten-
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sion’s Stormwater Management Work Group.
Stormwater runoff, which was largely
ignored for years, has come to be recognized
as a significant and growing threat to urban
environments. It is largely unfiltered water,
much of it from precipitation, that reaches
streams, lakes, and ponds over surfaces such
as roads, parking lots, driveways, and roofs
carrying everything those surfaces are exposed
to. Understanding it is a key to overall understanding of how water cycles, and pollution
travels, through urban environments.
Stormwater runoff speakers include
Bruce Ferguson, University of Georgia; Jon
Gulliver, University of Minnesota; Bill Hunt,
North Carolina State University; and Tom
Liptan of the City of Portland, Ore.
Some of the lectures will explore topics
related to climate change and concepts of
global warming, including Thomas Lowry of
Sandia National Laboratory on the uncertainty and risk of climate change.
Other topics such as lake hydroclimatology in water management, alternative water

sources for producing hydroelectric power,
and competing demands placed on Missouri
River water by the federal Endangered Species
Act and Clean Water Act will also be presented. UNL Water Center interim director Bruce
Dvorak will talk about his Fulbright experiences in the Czech Republic, as well.
“The lecture series has a long and welldeserved reputation for presenting a very wide
variety of speakers and viewpoints related to
current water and environmental issues. We
think this slate of speakers and topics is no
exception,” Benson said.
Most lectures will be videotaped and
most speaker materials will be available for
viewing online at watercenter.unl.edu after
they are presented.
For more information, contact the UNL
Water Center at (402) 472-3305. Seminar
cosponsors are UNL’s Institute of Agriculture
and Natural Resources, School of Natural
Resources, and Nebraska Center for Energy
Science Research.
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A Trio of Fall Events:
The UNL Water Center cosponsored an Oct. 6 Water Law Conference and Oct. 7 Greater Platte River Basins Symposium
with NU College of Law and USGS Nebraska Water Science Center at Lincoln’s downtown Holiday Inn. It also facilitated an
Oct. 29 retreat at the UNL East Campus Union for human dimensions faculty with interests in water issues with a goal of
aiding communications among faculty members cooperating on multidisciplinary and interdisciplinary research grants.

Tom Wilmoth talks about emerging issues
in law and application.

NU Vice President and Institute of
Agriculture and Natural Resources
Vice Chancellor Ronnie Green looks at
symposium posters.

Lunch and poster-viewing were
combined at the Platte River
Basins Symposium, giving
participants more time to mingle
and interact.

Faculty gather for a human dimensions faculty retreat aimed
at further fostering multidisciplinary and interdisciplinary
research cooperation. The retreat was Oct. 29 at UNL’s East
Campus Union.
Symposium panelists on moving beyond the minimum in Nebraska
water management were (from left) James Schneider, Nebraska
Department of Natural Resources, Robert Swanson USGS
Nebraska Water Science Center; Ron Zelt, USGS; Lincoln attorney
Don Blankenau; consultant Ann Bleed; UNL agricultural engineer
Derrell Martin and Central Platte NRD manager Ron Bishop.

Settling in for the Oct. 7 Greater Platte River
Basins sympsosium at Lincoln’s Holiday Inn.
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Lower Elkhorn NRD manager Stan Staab
talks with Lincoln water consultant Mike
Jess during a break

Tonya Bernadt of the National
Drought Mitigation Center at UNL
(right) talks about her poster at
the Greater Platte River Basins
Symposium on Oct. 7.

Rachael Herpel of the UNL Water Center
talks with doctoral student Christina
Hoffman at the Platte Basins Symposium.

Yusong Li of UNL’s Department of Civil
Engineering introduces herself at October’s
human dimensions faculty retreat.

Political scientist Mitch Herian of the NU
Public Policy Center introduces himself
to fellow faculty attending the human
dimensions faculty retreat on Oct. 29 at the
UNL East Campus Union.

Lincoln attorney David Bargen was
a water law conference speaker on
riparian boundary disputes.

Lash Chaffin of the League of Nebraska
Municipalities, talks to law conference
attendees about recent Nebraska court
cases involving water issues.

Chris Thompson, a doctoral student and
research technologist in the UNL Department
of Agricultural Economics, spoke on
manageing alternatives for managing multiyear groundwater allocations at the Platte
River Basins symposium.

Photos by Steve Ress
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Permaganate Mix

continued from page 1

commonly used solvent and degreaser.
“There are lots of contamination sites like this one across the
country, which is a legacy of widespread TCE use and improper
disposal through the 1980’s,” Comfort said. “The challenge is finding
low-cost, low-tech methods cash-strapped communities can use to
remediate this known threat to human health.”
Trouble is, proven clean-up methods aren’t always one size fits
all.
At Cozad, TCE-containing chemicals were disposed to the
landfill by various industries, including a company that once
produced automobile shock absorbers. Heavy clay soils and tightly
confined groundwater aquifers at the scene of the contamination
plume don’t lend themselves to injections of liquid-based
permanganate, a chemical compound that oxidizes TCE turning it
into harmless chloride and carbon dioxide.
UNL graduate student Mark Christianson of North Platte
solved the problem by hand making hundreds of three-foot
chemical oxidant candles, which are a mix of simple paraffin wax
and granular permanganate that dissolve and mix with the TCE over
time.
“The candles were placed into the contaminated groundwater
by installing some designated wells and inserting the candles directly
into holes made by our direct-push probing machine. The original

idea of slow-release oxidants was developed at The Ohio State
University, but to our knowledge, this is the first attempt at a field
trial,” Comfort said.
“The candles were just put in a few weeks ago so we are now
waiting to see the full extent of their effectiveness,” Christianson said.
“So far, it’s looking very, very good.”
The former U.S. Navy nuclear submariner and 2009 UNL water
science graduate hand-melts and mixes the paraffin-permanganate
concoction and pours it into cardboard tubes about three feet
long and of a diameter to fit the bore holes. The cardboard tube is
removed before candles are placed down the holes. Hundreds of
them have been placed in and around the Cozad site.
To find-out exactly where the plume of contamination was and
where to place the candles, Comfort and his students used electrical
resistivity imaging equipment to get two-dimensional images of the
groundwater at and near the now-closed landfill.
“We then used those images to sample the groundwater and
determine that the contamination plume was confined to one region,
which told us where we needed to concentrate our efforts,” Comfort
said.
Back at their UNL laboratory, Comfort and his students then
conducted “treatability studies” to come up with the best and
most cost-effective method for removing TCE from the site, which
resulted in the hand-made candles.
“Before we got involved, the City of
Cozad was having to use an environmental
consultant and sample wells every year at
substantial cost. This hasn’t really solved the
problem and they have been dealing with
this landfill contamination since the 1980s,”
Comfort said. “With the help and creativity
of our graduate students, I think what
we’re trying will work and will do so very
inexpensively.”
The research is partially funded by the
U.S. Environmental Protection Agency.
Comfort began coordinating UNL’s
environmental restoration science major,
within UNL’s School of Natural Resources,
about four years ago. More information on
this undergraduate program of study can
be found at http://snr.unl.edu/undergrad/
On a simple burner in a UNL laboratory, purple permanganate granules are
programs/envressci.asp
mixed with paraffin to create candles that are being used near Cozad to help
cleanup trichloroethylene-contaminated groundwater (photo by Steve Comfort).
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Meet the Faculty continued from page 3
Chris L. Thompson

continued from page 3

Weather derivatives are another research area. Weather
derivativesincorporate financial, economic, and meteorological
research. A Weather Derivative is an insurance product between two
parties with an agreed on premium payout structure, based on specific
rainfall events in a certain location, during a specific time period. This
research is directed towards investigating the potential use of weather
derivatives for Nebraska agriculture producers. This project includes
aspects such as assessing the amount of real monetary risk, determining a fair premium price and comparing the cost of this form of insurance to other insurance methods available.

Examples of Past Research:
My master’s level research was centered on developing a methodology to properly evaluate the feasibility of controlling invasive
Saltcedar. Developing this methodology included analyzing plant biology, eradication methods (cost and efficacy), and evapo-transpiration
savings.

Selected Publications:
Supalla, R.J. and C.L. Thompson. “Economics of Groundwater
Management Alternative in the Republican Basin.” U.S.

Society for Irrigation and Drainage Professionals, Proceedings
Paper, September 28-29, 2010. Ft. Collins, Colorado.
Thompson, C.L., R.J. Supalla and D. L. Martin. “Evidence Supporting Cap and Trade as a Groundwater Policy Option for
Reducing Irrigation Consumptive Use.” Journal of the American
Water Resource Association, 45:6, December 2009.
Thompson, C.L., R. J. Supalla, D. L. Martin, B. J. Neely and B. P.
McMullen. “Weather Derivatives as a Potential Risk Management Tool for Irrigators.” Proceedings, 2009 AWRA Summer
Specialty Conference, Snowbird, Utah, June, 2009.
Thompson, C. and R. Supalla. “Summary Report: North Platte
River Area Survey Statistics, North Platte Decree Committee”
NDNR Task Order #12, NDNR Contract # 343. November 15,
2009.
Thompson, C. “Treatment of Saltcedar (Tamarix spp.): Economics and Feasibility” Master Thesis. Utah State University, 2008.

Web/e-mail addresses:
wateroptimizer.unl.edu
cthompson2@unl.edu

Greg Kruger, Ph.D. continued from page 3
Selected Publications:
Greg R. Kruger, Vince M. Davis, Stephen C. Weller, and William
G. Johnson. Control of horseweed (Conyza Canadensis) with
growth regulator herbicides. Weed Technology (In press).
Greg R. Kruger, Vince M. Davis, Stephen C. Weller, and William G. Johnson. Growth and seed production of horseweed
(Conyza Canadensis) populations after exposure to postemergence 2,4-D. Weed Science (In press).
Greg R. Kruger, Vince M. Davis, Stephen C. Weller, Jeff M.
Stachler, Mark M. Loux, and William G. Johnson. 2009.
Frequency, distribution, and characterization of horseweed
biotypes with resistance to glyphosate and ALS-inhibiting
herbicides. Weed Science 57:652-659.
Greg R. Kruger, William G. Johnson, Stephen C. Weller, Micheal
D. K. Owen, David R. Shaw, John W. Wilcut, David L. Jordan,
Robert G. Wilson, Mark L. Bernards, and Bryan G. Young.
2009. U.S. grower views on problematic weeds and changes
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in weed pressure in glyphosate-resistant corn, cotton, and
soybean cropping systems. Weed Technology 23:162-166.
Greg R. Kruger, Vince M. Davis, Stephen C. Weller, and William G. Johnson. 2008. Response and survival of rosette-stage
horseweed (Conyza canadensis) after exposure to 2,4-D. Weed
Science 56:748-752.
Greg R. Kruger, Lijuan Xing, Allen R. LeRoy, and Andreas Westphal. 2008. Meloidogyne incognita resistance in soybean under
Midwest conditions. Crop Science 48:716-726.
Greg R. Kruger, Lijuan Xing, Judith B. Santini, and Andreas
Westphal. 2007. Distribution and damage caused by root-knot
nematodes on soybean in Southwest Indiana. Online. Plant
Health Progress. Plant Health Progress doi:10.1094/PHP-20071031-01-RS.

Email:
gkruger2@unl.edu
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Republican River Basin

continued from page 4

at my fingertips,” said Roger Lawson,
informationand education coordinator for
the Middle Republican NRD.
The portal includes current news, a
history of the basin, legal information, links
to current water and drought monitoring,
forecasting and impacts, and sections on
management, planning, education and
research.
The Republican River flows through
Colorado, Nebraska and Kansas, and is the
subject of both negotiated agreements and
current litigation.
Cody Knutson, NDMC water resources
scientist, led the effort and noted the portal
was developed in cooperation with other

related efforts in the basin, such as the work
of the Republican River Restoration Partners,
chaired by Ted Tietjen.
“Our objective is to get the three states
to work together in resolving issues along the
Republican River Basin,” Tietjen said. “It’s been
kind of a challenge.” Tietjen’s organization
helped co-host a meeting in Kansas to get
input on the portal and help make it clear that
the portal isn’t just for Nebraskans. The team
that developed it held listening sessions and
made presentations at various locations in all
three basin states beginning in March 2008, to
learn what information stakeholders need.
Tonya Bernadt, NDMC research and
outreach specialist, worked to align the

information on the portal with stakeholders’
preferences. “It’s really a one-stop shop for
stakeholders to utilize, whether they are
farmers, water managers or the general
public,” she said. “We hope we’ve created a
site that will be beneficial to all three states.”
Portal development was sponsored
by the National Oceanic and Atmospheric
Administration’s Sectoral Applications
Research Program and could become a
prototype for other river basin websites on
drought.gov, the website of the National
Integrated Drought Information System.
The Upper Republican NRD hosts the
portal at http://www.rrbdp.org.

We’re Updating!!
We are updating our mailing list. If you have a change of address, title and/or name, or would like to have your name added to or
removedfrom the Water Current mailing list, please let us know. Also, if you know of anyone who might be interestedin receiving our
publications, please give us their names and we will be glad to add them to our mailing list.
_____ Change my address
_____ Delete me from your list
_____ Add to our list
Name: _________________________________________________________________________________________________________
Address: ________________________________________________________________________________________________________
City, State, Zip: ___________________________________________________________________________________________________
Send update to:

Water Center
University of Nebraska–Lincoln
506 Hardin Hall
P.O. Box 830979
Lincoln, NE 68583-0979
Fax: (402) 472-3574
or e-mail changes to: sress1@unl.edu
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From the Director continued from page 2
Our outreach coordinator, Rachael
Herpel, is continuing to connect faculty
expertise to external stakeholders through
meetings and events, often organized by
external stakeholders. She continues to
facilitate the Water Resources Advisory Panel
(WRAP) as well. Please contact Rachael if
you have ideas or needs.
In late October, we facilitated a water
faculty retreat focused on integrating human
dimensions and physical sciences research
and outreach. As this was being written the
retreat had not yet been held, but the goal
was to highlight the human dimensions
expertise we already have and look at best
practices of successful multidisciplinary and
interdisciplinary teams. This is all part of ongoing initiatives to get our water experts in
all disciplines to work more closely as teams
for the betterment of all.
Our communications coordinator, Steve
Ress, successfully navigated his third Husker
Harvest Days show as superintendent of
UNL Extension and research exhibits there.
About 15,000 people toured theme-based
“Future of Food” exhibits at the three-day
show near Grand Island.
For their considerable efforts, Steve and
his six team members who coordinate UNL’s
presence at the show were presented with the

“2010 Extension Award
of Excellence” for
creativity and vision by
UNL Dean of Extension
Elbert Dickey at this
fall’s Extension conference in Kearney.
Steve is also busy
helping to plan this
coming summer’s water
and natural resources
tour, which will be
UNL Water Center acting interim director and state geologist
based in central NeMark Kuzila helped UNL’s soil judging team to a fourth place
regional finish, qualifying them for national competition this
braska and be themed
spring. Pictured are (top, from left) Nate Tusa, Christine Ritta
on groundwater issues.
and Lindy Rauscher and (bottom, from left) Tyler Christianson,
Tour dates have not yet
Mandy Conway, Andrew Camp, Nate Thompson, Laura
Stevens and Ryan Johnson (photo courtesy Mark Kuzila).
been set, but either the
third or fourth week in
July is looking the most promising. Keep an
ness among the very best at UNL. He has also
eye on our website (watercenter.unl.edu) for
worked tirelessly to keep UNL’s overall water
breaking news on the tour.
site (water.unl.edu) up-to-date, broad and
Lorrie also has our annual spring serelevant.
mester Water Resources Seminar Series ready
On my part, I was very proud to be asto go. Fourteen free public lectures, one per
sociated with another UNL soil judging team
week, beginning Jan. 19 and concluding April
this summer and fall. The team placed fourth
27. Many of this year’s speakers will address
in regional-level competition at North Platte
current issues related to global climate change in September, which qualifies them for nationand growing pollution concerns over urban
al team competition in Oregon this coming
stormwater runoff, as well as other topics.
spring. The eight competing regional teams
Look elsewhere in this issue for more details
were all of a very high caliber, so we can take
on the lecture series.
pride in placing fourth and qualifying to move
Lorrie and data
up to nationals.
systems coordinator
At regionals, the UNL team also placed
Duane Mohlman are
three of the top 10 students in individual
working diligently to
judging. The team has been a real spark for
increase our online
students, particularly agronomy, environsupport for academic
ment and soil science students, since SNR soil
programs and students scientist Bill Zanner revived it 12 years ago. It
with a new graduate
is a great opportunity to interact with students
course website that
from other universities and for students to
should be online soon. apply what they are learning in a competitive
Duane deserves great
field environment.
UNL Dean of Extension Elbert Dickey presents a 2010
Extension Award of Excellence to UNL Water Center
credit for keeping the
Best wishes during the upcoming holiday
communicator Steve Ress. The award recognized those
Water
Center’s
online
season.
organizing UNL presence at Husker Harvest Days (photo by
Alice Henneman).
presence and useful-
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Nebr. Water Quality Standards

NEWS BRIEFS

(24” x 36”) full-color, art-quality poster of
Algae Divisions, while quantities last. AWWA
members: $159, non-members: $239.

Algae Treatment Manual

Elevated Nutrients

American Water Works Association
(AWWA) has published a new Manual of
Water Supply Practices: M57, Algae: Source
to Treatment.
Algae, which date back 1.7 billion years,
are a fundamental part of daily life, acting as
fertilizers, fuels, food, pollution controllers
and clothing dye. However, there is evidence
that recent human activities have led to an
increase in the frequency and severity of algae
impairment of surface water.
This can cause degradation of watersheds
and increased eutrophication, or excessive nutrients in bodies of water. The control of algae and
a water treatment plant’s ability to remove them
from source water are important in delivering
safe, palatable drinking water to the public.
M57, Algae: Source to Treatment addresses these issues and more. The breadth of
information in the manual is unique among
current publications, providing information
on all aspects of algae-related challenges in
drinking water including identification of
algal species, design and implementation of
monitoring programs, and management and
treatment strategies.
The manual is available online at http://
www.awwa.org/bookstore. For a limited time,
purchasers of the manual will receive a large

The U.S. Geological Survey’s (USGS)
NAWQA Program has released its national
assessment on nutrients in streams and
groundwater.
Available online at http://water.usgs.gov/
nawqa/nutrients/pubs/circ1350/ are two USGS
publications, Circular 1350 and Fact Sheet
3078, along with a briefing sheet prepared for
a congressional briefing in September, frequently asked questions, supporting graphics,
maps, tables and data, and related links.
The information describes nutrient concentrations in the nation’s water resources, key
sources of nutrients, factors affecting nutrient
concentrations, potential effects on humans
and aquatic life, and changes in concentrations
since the early 1990s.
Implications touch on many environmental issues, including those related to
developing nutrient criteria for surface water
bodies, reducing nutrients to receiving waters,
setting realistic expectations for water-quality
improvements following nutrient reduction
strategies, and managing elevated nutrients in
drinking water from surface-water intakes and
wells.
For more information, contact Pixie A.
Hamilton, pahamilt@usgs.gov , (804) 2612602 (office), or (804) 301-3869 (cell).

The U.S. Environmental Protection
Agency (EPA) has approved new Nebraska
water quality standards to support recreation
and protect aquatic life. The state established
limits for toxic algae to protect human health
and limits for certain organic compounds to
protect aquatic life.
“Protecting water resources is one of
the most important components of a state’s
water quality standards,” said Karl Brooks, EPA
regional administrator. “Working together, we
will enhance and expand environmental protection for Nebraska’s lakes, rivers and streams.”
The Nebraska Department of Environmental Quality (NDEQ) submitted new and
revised water quality standards to EPA for
approval, as required by the Clean Water Act
(CWA). The state reviewed scientific data and
performed field studies to determine sufficient
levels of protection for Nebraska’s waters.
States are required to conduct a review of
their water quality standards every three years
and submit new or revised standards to EPA.
EPA oversees protection of water quality as required by CWA. EPA works with the
public, community leaders and local and state
agencies to meet growing needs and demands
on our water resources.
EPA’s Sept.30 decision letter provides a
more detailed description of their review, specific list of waters and the basis for this action.
The letter is online at http://epa.gov/region7/
news_events/legal/

within “dimensions” is one involving UNL
School of Natural Resources stream ecologist Steve Thomas: An integrative traits-based
approachto predicting variation in vulnerability
of tropical and temperate stream biodiversity PI:
N. Leroy Poff, Colorado State University.
Summary: Predicting the effects of rapid
climate change on biodiversity is an important
and urgent scientific challenge. This project
will examine the influence of climate change

on stream biodiversity in a tropical stream
system in the Andes of Ecuador and a temperate alpine stream system in the Colorado
Rockies.
The National Science Foundation (NSF)
is an independent federal agency that supports fundamental research and education
across all fields of science and engineering.
In fiscal year (FY) 2010, its budget is about
$6.9 billion.

NSF Awards

continued from page 16

“Dimensions of Biodiversity combines
a rapid campaign with a new way of thinking about biodiversity that integrates genetic,
taxonomic, and functional questions,” says
Roskoski.
“Dimensions may accomplish in 10 years
what, with a piecemeal approach, would have
taken 50 years--a half-century we can no
longer wait.”
Of the many funded research projects
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WRAP Meets with VCs Green and Paul; Reviews Projects
By Rachael Herpel, global Water for Food Institute and UNL Water Center

Members of the University of
Nebraska–Lincoln’s Water Resources
Advisory Panel (WRAP) met with NU Vice
President and Institute of Agriculture and
Natural Resources Vice Chancellor Ronnie
Green and Vice Chancellor for Research and
Economic Development Prem Paul on Sept.
29.
With water a “hot button” issue, Green
explained that one reason he came to UNL
was for the opportunities presented by the
global Water for Food Institute (WFI), not
only because of how it will address water
issues, but also as an example of what the
university can contribute to a critical area
of importance to the state. He noted that
the William B. Daugherty Foundation gift
to establish WFI has sparked enthusiasm by
other private sector donors, inspiring them
to do likewise for their area of interest.
After giving WRAP members a big
thank you for their services, Paul gave an
overview of how WFI came about and
what’s on the horizon. The university-wide
Institute will:
• Conduct research, education and
policy analysis on the efficiency
and sustainability of water use in
agriculture, quantity and quality of
water resources and human issues
affecting the water decision-making
process.
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• Create strong partnerships and an
extensive knowledge base to develop
innovative, effective solutions to the
global challenge of growing more food
with less water.
• Increase water productivity in
agriculture in both developed and
developing nations through new
technologies, novel and improved
crops, innovative management
practices and studies of human
dimensions of water use.
• Develop advanced decision-making
tools and knowledge delivery systems
to inform and guide policy makers,
managers and the public in managing
water resources.
In August a series of faculty engagement
forums were held to solicit ideas and faculty
priorities in the areas of policy analysis,
research, and education/outreach. Followon meetings in September helped identify
specific expertise and resources faculty can
bring to WFI and ideas for potential WFI
projects.
WFI will be located in the Whittier
Research Center Building at N. 22nd and
Vine Sts., Lincoln. An external search firm is
conducting a search for an executive director.
WRAP reviewed their current research
priorities and agreed to leave them as-is.
A website listing research priorities and

faculty research addressing them is at http://
watercenter.unl.edu/researchDB/wrap/wrap.
asp.
WRAP also reviewed faculty materials
presented during the “Understanding
Evapotranspiration” modeling group meeting
June 15 – they are:
• Mapping Evapotranspiration - Jozsef
Szilagyi, UNL School of Natural
Resources (SNR)
• Evapotranspiration - Suat Irmak,
UNL Biological Systems Engineering
• High Plains Regional Climate Center
- Martha Shulski, Ken Hubbard, SNR
• Mapping Evapotranspiration using
Satellite/Remote Sensing Technique
- Ayse Irmak, SNR and UNL
Department of Civil Engineering
WRAP members attended the meeting
to hear more about this critical component
of water management. These materials are
available online, as part of the NU WaterRelated Research in Brief: Information for
Nebraska’s Water Resources Decision-Makers
at http://watercenter.unl.edu/WRRI/
WRRIWaterResearchPapers.asp.
The meeting was organized by the
Nebraska Department of Natural Resources
in cooperation with the UNL Water Center.
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NSF Awards Grants to Study Dimensions of Earth’s Biodiversity
Despite centuries of discovery, most of
our planet’s biodiversity remains unknown.
The scale of that unrecognized biodiversity is a
vital question, scientists believe, given its rapid
and permanent loss around the globe.
To respond to the need for more knowledge and a better understanding of Earth’s
biodiversity,
the National
Science
Foundation
(NSF) has
awarded 14
grants in
its Dimensions of
Biodiversity
Steve Thomas
campaign.

20

The campaign is expected to transform how
we describe and understand the role and scope
of life on Earth.
It promotes novel, integrated approaches
to identifying and comprehending the evolutionary and ecological significance of biodiversity in today’s changing environment, and in
the geologic past.
“Dimensions of Biodiversity is
accelerating the pace of biodiversity research
and discovery, and enables scientists to think
at grand scales,” says Joann Roskoski, acting
director of NSF’s Directorate for Biological
Sciences.
“Collaborative teams have formed to
tackle some of the big questions using novel
and integrative techniques,” she says. “Taxonomists are talking to geneticists; geneticists to

ecologists; and ecologists to taxonomists. This
is not business as usual.”
With the loss of Earth’s biodiversity,
biologists have found, we’re losing links in the
web of life that provide ecosystem services;
forfeiting an understanding of the history and
future of the living world; and eliminating
beneficial discoveries in the domains of food,
fiber, fuel, pharmaceuticals, and bio-inspired
innovation.
This reality has stimulated the new NSF
awards, co-funded by NSF’s Directorates for
Biological Sciences and Geosciences.
The grants integrate genetic, taxonomic,
and functional dimensions of biodiversity, requiring that multiple dimensions be addressed
simultaneously.
continued on page 14
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